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* * * * Start of 1st Change * * * *
3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].
AS
Application Server

CDR
Charging Data Record

CDF
Charging Data Function

CGF
Charging Gateway Function
CP
Communication Pattern
MTC
Machine Type Communications

MTC-IWF
Machine Type Communications-InterWorking Function

P‑GW
PDN Gateway

PSM
Power Saving Mode

SCS
Services Capability Server

SLF
Subscriber Location Function

SME
Short Message Entities

SMS-SC
Short Message Service-Service Centre

SRI
Send Routing Information

* * * * Start of 2nd Change * * * *
4.3.3.y
S6t Reference Point Requirements

The S6t reference point shall fulfil the following requirements:
-
connect the SCEF to HSS containing subscription and UE related information; 
-
monitoring event configuration by the SCEF at the HSS; and

-
monitoring event reporting by the HSS to the SCEF.

-
support interrogation of HSS to:

-
map E.164 MSISDN or external identifier to IMSI; and

-
retrieve serving node information for the UE (i.e. serving MME/SGSN).

-
configuration of communication pattern parameters by the SCEF to HSS
* * * * Start of 3rd Change * * * *
4.4.3
HSS/HLR
An HSS/HLR supporting device triggering shall support the following functionalities:

-
termination of the S6m reference point where MTC-IWFs connect to the HLR/HSS;

-
stores and provides to MTC-IWF (and optionally to MTC AAA) the mapping/lookup of E.164 MSISDN or external identifier(s) to IMSI and subscription information used by MTC-IWF for device triggering;

-
mapping of E.164 MSISDN or external identifiers to IMSI;
-
optionally, mapping from External Identifiers to MSISDN is also provided for legacy SMS infrastructure not supporting MSISDN-less SMS;

-
HSS stored "Routing information" including serving node information if available for the UE (e.g. serving SGSN/MME/MSC identifier and registered IP-SM-GW identifier); and
-
determine if a SCS is allowed to send a device trigger to a particular UE;
-
termination of the S6n reference point;

-
provides to MTC-AAA the mapping between IMSI and External Identifier(s).
An HSS supporting monitoring events feature shall support the following functionalities:

-
termination of the S6t reference point where SCEF connect to the HSS;

-
monitoring event configuration by the SCEF; and
-
monitoring event reporting to the SCEF.
An HSS supporting the feature of handling of CP parameters from SCEF to MME shall support the following functionalities:

· termination of the S6t reference point where SCEF connect to the HSS; and

· receiving CP parameters with an External ID; and

· storing the received CP parameters with the corresponding subscriber data; and

· forwarding the received CP parameters with the subscriber data to the corresponding MME.
* * * * Start of 4th  Change * * * *
4.4.5
SGSN/MME/MSC

SGSN and MME specific functionality to support the Indirect and Hybrid models of MTC includes the following:
-
SGSN terminates the T5a reference point;

-
MME terminates the T5b reference point;

-
MSC terminates the T5c reference point;

-
MME terminates the T6a reference point;

-
SGSN terminates the T6b reference point;

-
receives device trigger from MTC-IWF;

-
encapsulates device trigger information in NAS message sent to the UE used for MTC;

-
receives device trigger acknowledgement from the triggering UE;

-
reports device trigger delivery success/failure status to MTC-IWF; 

-
may provide SGSN/MME congestion/load information to MTC-IWF;

-
monitoring event configuration by the SCEF; and
-
monitoring event reporting to the SCEF.
-
MME may use the CP parameters for deriving the CN assisted eNB parameters. The CP parameters received from the HSS are used by the MME as input to derive the CN assisted eNB parameter values.
NOTE:
In this Release of the specification, T5a/b/c reference points are not specified.
* * * * Start of 5th  Change * * * *
4.5.x.y
E-UTRAN network resource optimizations based on communication patterns provided to the MME
Predictable communication patterns (CP) of a UE may be provided by the Application Server to the SCEF in order to enable network resource optimizations for such UE(s). The SCEF filters the CP parameters and forwards them to the HSS, which provides them to the MME. The MME may use the CP parameters as input to derive the CN assisted eNB parameters as described in TS 23.401 [7]. This feature is applicable to UEs served over the E-UTRAN access.
* * * * Start of 6th  Change * * * *
5.x.y
Communication Pattern parameters provisioning procedure

5.x.y.1
Communication Pattern parameters

A set of Communication Pattern (CP) parameters is defined in the table below. All CP parameters are optional.
These CP parameters are specific for a UE and are provided by the SCEF to the HSS which distributes to the corresponding MME with relevant subscriber data. 
Table 5.x.y.1-1: CP parameters
	CP parameter
	Description

	1) Periodic communication indicator
	Identifies whether the UE communicates periodically or not, e.g. only on demand. [optional]

	2) Communication duration time
	Duration interval time of periodic communication [optional, may be used together with 1)]

Example: 5 minutes

	3) Periodic time
	Interval Time of periodic communication [optional , may be used together with 1)]

Example: every hour

	4) Scheduled communication time
	Time zone and Day of the week when the UE is available for communication [optional]

Example: Time: 13:00-20:00, Day: Monday

	5) Stationary indication
	Identifies whether the UE is stationary or mobile [optional]


5.x.y.2
Communication Pattern parameters provisioning to the MME
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Figure 5.x.y.2-1: Signalling sequence for provisioning of CP Parameters

1. 
The SCS/AS sends an Update Request (External Identifier or MSISDN, SCS/AS Identifier, SCS/AS Reference ID, CP parameter set(s), validity time(s)) message to the SCEF. 
NOTE 1:
The SCS/AS uses this procedure upon change of the CP parameters of the UEs, e.g. the AS is aware whether the UE started or stopped moving for longer time period, especially if the AS is instructing the UE to do so, then the AS provides the corresponding CP and its validity time to the SCEF. The interface between SCEF and AS/SCS is outside the scope of 3GPP and the messages in the Figure are exemplary. 
2.
The SCEF checks if the SCS/AS is authorised to send CP requests. The SCEF filters and the selects the CP parameters based on operator policy or configuration. 
NOTE 2:
In case there are several CP parameter sets active for one UE, then the SCEF assures that the validity times for the different CP parameter sets are not overlapping, i.e. only one CP parameter set is active at one point in time. If the same SCS/AS or another SCS/AS provides new CP parameters for the same validity time, then those override any CP parameters previously provided.
3.
The SCEF sends Update CP Parameter Request (External Identifier or MSISDN, SCEF Reference ID SCEF Address, CP parameters set(s), validity time(s)) messages to the HSS for delivering the selected CP parameters per UE. There may be multiple CP parameter sets included in this message where each CP parameter set has an individual non-overlapping validity time. 
4.
The HSS resolves the External Identifier or MSISDN to IMSI and stores the CP parameter set(s) and their validity time(s) as part of UE subscription data identified by IMSI, so that the CP parameter set(s) can be forwarded to the serving MME even when the serving MME is changed due to the mobility of the UE. 
NOTE 3:
The CP parameter set(s) are not provided to the SGSN.
5.
The HSS sends Update CP Parameter Response (SCEF Reference ID, Cause) message to the SCEF. The cause value indicates successful subscription update or the reason of failed subscription update.
6.
The SCEF sends the Update Response (SCS/AS Reference ID, Cause) message to inform the SCS/AS whether the provision of the CP parameter set(s) was successful.
7.
The HSS initiates Insert Subscription Data procedure to send the CP parameter set(s) with the corresponding validty time(s) to the MME. The MME stores the received CP parameter set(s) with the validity time(s) in the UE’s (E)MM context. The MME may use the CP parameter set(s) as decribed in TS 23.401 [7].
* * * * End of Changes * * * *
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